Notch signaling protects retina from nuclear factor-κB- and poly-ADP-ribose-polymerase-mediated apoptosis under high-glucose stimulation.
Proliferative diabetic retinopathy, the primary cause of vision loss in adults, is one of serious microvascular complications caused by diabetes. Both poly-ADP-ribose-polymerase (PARP) and nuclear factor (NF)-κB signaling are involved in the injury process. Injury activates PARP, which in turn potentiates NF-κB activation and causes cell apoptosis. Like the NF-κB pathway, Notch1 signaling plays a key role in the regulation of cell proliferation, differentiation, and apoptosis. However, the connections between these signaling pathways are not well understood. In this study, we used both streptozotocin (STZ)-induced diabetic mice and human retinal vascular endothelial cells (HRVECs) cultured in high glucose to detect these relationships. We found that apoptosis was increased in both STZ-induced diabetic mice and high-glucose-treated HRVECs, which was due to increased activation of PARP, cleaved caspase3, and reduced expression of Notch1 and p-Akt. The results of Notch1 overexpression and knockdown indicated that Notch1 signaling participated in the interaction of PARP and p50, and inhibited PARP- and p50-mediated apoptosis directly. These phenomena could be blocked by pretreatment with the PI3K inhibitor wortmannin via reducing p-Akt levels. Thus, our study demonstrated that Notch1 signaling protects cells from PARP- and NF-κB-induced apoptosis under high glucose through the activation of Akt.